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[nm [object] 

j$^- s a % $ $ — N y u-— % It relates to a copper alloy for electroconductive 

^ y^^\z_f$\\bfc%^.%fe\t springs used for a terminal, a connector, a relay, 

tem&&\m-t?>o a switchi etc - 

[flfjfc] [SUMMARY OF THE INVENTION] 

Zn: 1 5~4 3% Mg : 0. The above alloy contains Zn: 15-43%, Mg:0.01- 

0 1 ~ 0 3 %„ S : 0. 0 0 °- 3% > S:0.0015 % or less, 0:0.0015 % or less, 

1 r o/ iM V n * n n n i r °/ or furthermore contains 0.005-2.0% of one or 

rii £ i :Lrmrtt> kinds or more of Sn ' P ' Ni ' Cr ' Co> Al ' Mn ' 

WT\ hZ^teZb^&mrtt Fe Sj> Tii Zn |n and B as an acC essory 

LTS n N P N N i, Cr, C constituent, and furthermore contains Zn:0.01 

o N AK Mn, Fe, S i, to 15% respectively. 

TU Zr, In, B <D 1 iX 
fi2®£Lh£0. 0 0 5-2. 
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±B(D^:MtlKZ n : 0. 0 
1-15 3 

So 

[gyp.] 



[EFFECTS] 

It is a copper alloy with high-strength and high 
electric conductivity and excellent in stress 
relaxation property, a thermal peeling 
resistance of plating, silver plating suitability 
and migration resistance. 



[CLAIMS] 



i ] 

Z n : 1 5~4 3% (fifi%, 
ETFIrI Dh M g : 0 . 01-0. 
3%, S : 0. 0 0 1 5%Ei T\ 
0:0. 0015 %&T\ BU 



[CLAIM 1] 

A copper alloy for electroconductive springs, 
which consists of Zn: 15-43% (weight%, the 
following is same) and Mg:0.01-0.3% 



S:0.0015 % 



or less, 0:0.0015 % or less, and 



the balance Cu. 



[»*^2] 

Z n : 1 5~4 3%, Mg : 0. 

0 1 ~0. 3%, S : 0. 0 0 

1 5 %UT. 0:0. 0 0 1 5 % 

P, Ni, Cr, Co, A K 
Mn, Fe, S i , T i , Zr, 

i b(d? h imx&2msx 

±&0. 0 0 5~2. 0%-a^" 



[CLAIM 2] 

A copper alloy for electroconductive springs, 
which consists of Zn: 15-43%, Mg:0.01-0 i 3%, 
S:0.0015 % or less, 0:0.0015 % or less, 
furthermore contains 0.005 to 2.0% of one or 
two kinds or more of Sn, P, Ni, Cr, Co, Al, Mn, 
Fe, Si, Ti, Zr, In, and B as an accessory 
constituent, and the balance Cu. 



[DETAILED DESCRIPTION OF INVENTION] 



[000 1] 



[0001] 



[MM-tOftlRlftm] [INDUSTRIAL APPLICATION] 

^^If^te^DTN 3^^^— x y This invention relates to the copper alloy for 

electroconductive springs used for a terminal, a 
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v— s x 4 y V ^ h fi -5 connector, a relay, a switch, etc. 

[0 0 0 2] [0002] 



m&<D&ffi] [PRIOR ART] 

$35, rftbff ftffl$5l-a&GD— Conventionally, brass was widely used as one 

o<t lt\ nm^jA<m^ti of tnese c °pp er alloies for s P rin s s - 

[0 0 0 3] [0003] 



[0 0 0 4] 
[0 0 0 5] 

fotimm¥f&<D&wtfmt.tix 



[PROBLEM ADDRESSED] 

In recent years, it is required for the highness of 
strength and spring characteristics by the size- 
reduction of an apparatus and a component. 

In particular it is required for the material with 
favourable stress relaxation property from the 
viewpoint of the long-term reliability of spring 
characteristics. 

Moreover in order to carry out stress 
relaxation property satisfactorily Since the 
temperature rise of the component at the time 
of use needs to be prevented as much as 
possible, it is required for the material with the 
favourable heat release property that is, an 
electric conductivity is high. 

[0004] 

Furthermore the heat resistance peelability of 
Sn metal plating and solder metal plating is 
favourable. 

Moreover it is required for a high reliable 
property material without the migration 
phenomenon in presence of water content. 

[0005] 

Improvement of the long-term reliability of 
spring characteristics that is, stress relaxation 
property was expected to brass currently 
conventionally used to these requirement 
characteristics. 
And, by adding Mg showed that stress 
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[0 0 0 6] 

* L < 5 r t ifit> 

[0 0 0 7] 



relaxation property improved. 



[0006] 

However, this alloy finds that the heat 
resistance peelability of metal plating 
deteriorates remarkably by adding Mg. 
It was required for improvement. 



[0007] 



rt^SftftKlflE^ Cu-Zn 



[SOLUTION OF THE INVENTION] 

In view of such a situation, it studied about the 
Cu-Zn-Mg type alloy. 

It came to obtain the alloy which has 
characteristics favourable as a spring material 
as a result. 



[0 0 0 8] 
"tfcfc>*>* #383J3tt, Z n : 1 
5~4 3%, Mg : 0. 01- 
0. 3%, S : 0. 0 0 15% 
O:0. 0 0 1 5%UT. 

fi±!EK:$e>fc:P, Sn,Ni, 
Cr, Co, Al v Mn, Fe„ 
Si, T i , Zr, In, BCO 

o%imxte2m&-k*o. o 
05-2. o%^-tzm&& 

[0 0 0 9] 
[0 0 10] 

^-^PfiSrl 5-4 3%t"t 



[0008] 

That is, this invention is a copper alloy which 
consists of Zn:15-43% and Mg:0.01-0.3% 
S:0.0015 % or less, 0:0.0015 % or less, and 
the balance Cu. Or it is the alloy for copper alloy 
electroconductive springs which contains 
further one or two kinds or more 0.005 to 2.0% 
among P, Sn, Ni, Cr, Co, Al, Mn, Fe, Si, Ti, Zr, 
In, and B in above. 



[0009] 

Each component limit theorem means of this 
invention alloy are shown below. 

[0010] 

The reason which adds it since Zn reduces cost 
and a mechanical strength and migration 
resistance are improved, and make the content 
15-43% is that if it is 15 % less, strength 
carries out an insufficiency, when 43% is 
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exceeded and it adds, it is for phase (beta) to 
precipitate and for corrosion resistance and 
cooling workability to deteriorate. 



[0 0 1 l ] 

Mg-^SSrO. 0 1~0. 3% 
fe«9, 0. 0 1 S, 

&wrz>wx*%-r, o. 3% 

[0 0 12] 

S-a^Ti;£0. 00 15%^T 
<U &o 

0. 0 0 1 5%%Mz-Xft&i- 
MgflS#Sfc:«tfc*fcfc 

[0 0 1 3 ] 

O-a^T*^ 0 . 0 0 15 %^T 



[0011] 

As for the reason which make Mg content 0.01- 
0.3%, Mg improves stress relaxation property. 

However, it is the component which degrades 
the heat resistance peelability of metal plating. 

If it is 0.01 % less, even if it specifies S and 
O, stress relaxation property are not 
improvable. When exceeding. 0.3%, it is for the 
heat resistance peelability of metal plating to 
reduce. 



[0012] 

The reason which make S content 0.0015 % or 
less is that It is because in order to make Mg 
content low, and to also carry out stress 
relaxation property satisfactorily further, 
improving the heat resistance peelability of 
metal plating, it was found with very important S 
content that is influenced. 
When S exceeds 0.0015% and is present, Mg 
will make sulfide a large quantity and will be 
dispersed in material. 

Stress relaxation property are not not only 
improved, but even when Mg content is low, the 
heat resistance peelability of metal plating 
deteriorates. Also when heating metal plating 
goods, the defect of a stain and a blister coming 
to generate. 



[0013] 

The reason which make O content 0.0015 % or 
less, is because that stress relaxation property 
are not not only improved, but Mg makes an 
oxide and the heat resistance peelability of 
metal plating deteriorates. 
And when heating metal plating goods, the 
defect of a stain and a blister to generate. 
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[0 0 141 

tlco. 001 5%^Ti:-rs 

«fc "9 *&»TM g 
[0 0 15] 

$ e> ^ tt^*©M g -e t >6o # 

O Wffc*J«H4afetffc 46 o t © b 
[0 0 16] 

£0. 0 0 5-2. 0%t1"5 

efeg^sa^ o. oo 5%*?i 

T*(4^©3S)m^^<, 2. 0% 
Sri®*.* tiPXttiSffiTi-S £ 



[0014] 

That is, even if it make Mg content low for the 
first time by making both the contents of S and 
O into 0.0015 % or less, stress relaxation 
property are improvable. 

And the heat resistance peelability of metal 
plating can be improved by making it low. 



[0015] 

Furthermore in order to prevent the heat 
resistance peelability of metal plating and the 
stain and a blister of metal plating, also with a 
small amount of Mg, it became clear that the 
normal of the content of S and O is a key point. 



[0016] 

The reason which make the content of the 
accessory constituent of P and B others 0.005- 
2.0%, is because that although strength is 
improved, if addition of an accessory 
constituent is 0.005 % less, the effect exists, 
and when exceeding 2.0%, while workability will 
reduce, electroconductivity is for reducing 
remarkably. 



[0 0 17] 



[0017] 



[HJfeflJ] [Example] 

&.\z.£M&l$fcTJ t \z.bt%t&\\z.'D\/'> Next an Example and Comparative Example 

rnwrZo are explained. 

[0018] [0018] 

*lf4K»&Lfc!Wfi#J©4PKi" Table 1 is the component composition of the 

&<Dj&'Mm. *2fiWft*L c °PP er allov of an Exam P' e whicn examined. 

t~bmm(DMfr&<D&.tem.&X* Table 2 is the com P° nent composition of the 

r^ m V^T^^mf.7l copper alloy of Comparative Example which 

£>5o ^tib<D%E.f$<D^'a&% examined. 

^'f'Tl&fif^U 3 0mm Me it casting of the copper alloy of these 
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t X 6 OmmwX 1 2 Omm 1 
icL/c^, 7 5 0-8 0 ot;<d 

2 ]%mm&mffi&M\z. 

<£ 19 6 mm t ©J?$til{t±tf 

o°CTm^^B#^^ifi^tro 

TO. 3mmt£Wtt±tt7£ 

mjzmm, mmt# 1200X 



compositions are carried out in atmosphere. 

The ingot of the magnitude of 30 mmt*60 
mmw*120 mml was obtained. 

After chamferring these ingots 3 mm of one 
side, and removing a surface defect 
mechanically, it finished in the thickness of 6 
mmts by the rolling between 2 hour heating 
after ripenings at the temperature of 750-800 
degree C. 

It cold-rolled to the thickness of back 0.5 mmt 
which pickled and removed the surface scale. 

After that, the predetermined time anneal 
was performed at 500 degree C. 

In addition, the crystal grain size after this 
anneal was adjusted to 10 micrometres. 

And surface polish of the last is carried out in 
#1200 emery paper, and after finishing cold- 
rolling to 0.3 mmts, it removed surface defects, 
such as a scale, and was taken as the material. 



[0 0 19] 



[0019] 



[m 1 1 [Table 1] 
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f- t$ 










<% 

1ACS) 








Z n 


Mg 


S 


o 




(N/am 1 ) 


(5) 




1 


3S 


35. 1 


0. 066 


0.0008 


0.0001 




6 8 7 


S.3 


2 8 




2 




19.5 


0. t& 


0.0012 


0.0009 




•4 5 3 


5.5 


3 3 




3 




41.$ 


0. IS 


0.0004 


0.000T 




6 3 0 


4.8 


2 7 




4 




25.0 


0. 12 


0.0008 


0.0009 


0.413d 


Gil 


5.0 


2 8 


G 




17.4 


0. 014 


0.0004 


0 .0006 


0.02 P 


4 4 8 


5.5 


3 4 




6 




18. 1 


0. 11 


0.0006 


0.0010 


0.23N1 


4 6 2 


5.4 


3 O 




7 




19. 3 


0. 19 


0.0007 


0.0008 


0 . 38Cr 


4 7 0 


S.3 


2 9 




8 




23.3 


0. 13 


0.0011 


0.000$ 


0. 1 ICo 


4 8 3 


5.5 


2 7 


m 


9 




28.8 


0.087 


0.0006 


o.oou 


0. 32A.I 


6 0 4 


5.7 


2 8 


10 




24.$ 


0. 13 


0.0009 


0.0009 


0.24tfn 


4 9 7 


£.4 


3 0 




11 




29.3 


0.14 


0.0003 


0.0001 


0. I8Pe 


5 10 


5.5 


2 7 


n 


12 


ft 


26.6 


0. 12 


0.0009 


0.0007 


D.21SI 


5 0 3 


5.2 


2 8 




n 


B 


3(1.(1 


0.23 


0.UD0S 


0.UO10 


O.TITi 


6 1 4 


S.O 


24 




14 




34.2 


0.16 


0.0006 


0.0008 


0.092. 


5 90 


5.3 


2 7 




is 


A 
*f 


38. 8 


0.11 


v. \rv\ii 


U . 11VV9 


n fill n 


t; o r 

O V D 


S. 4 


2 6 






ft 


42.8 


0.!6 


0.0011 


0.001 


0.02 B 


6 4 1 


4.9 


2 5 




ir 


4* 


26.6 


0.10 


0.0006 


0.O006 


0.02P. 
D.21Sa 


5 1 8 


5.5 


28 




u 




37.4 


0.22 


0.00J2 


0.O094 


0.2Ni. 
0.1 Si 


6 2 0 


S.O 


26 



[0020] 
[Table 2] 



[0 0 2 0] 
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it 




J* 








(% 
IACS) 






Cu 


Z n 


Mg 


s 


O 




(N/mm a ) 


(W 




19 




10.2 


0.033 


0.0006 


0.0011 


0.2 Si 


3 4 2 


5.7 


4 5 


it 
«E 


20 




48.2 


0.17 


0.0006 


0.0007 




6 5 3 


l.T 


2 2 


21 


m 


34.9 


-' 


0.0007 


0.0008 


0.1A1. 
0.03Fe 


5 8 4 


5.3 


2 8 


& 


22 


m 


35.2 


0.45 


0.0005 


0.001 




5 9 0 


5.2 


2 7 


4k 


23 


m 


35-1 


0.054 


0.0024 


0.0005 


O.OSSn 
0.07Si 


5 8 9 


5.5 


2 7 




24 


a 


34.7 


0.060 


0.0003 


0.0031 


D.45Hn 


5 9 3 


5.0 


2 6 



[0 0 2 1 ] 

fc 0 §l«3ft£, I S l 

3B5IKK*>i-S:fflv^lKtt* 

srm^ao^bfeo mmmti o 

mmw X 1 0 0 mm 1 <Dt£fUf 
{diPX^Eg^fttct *9 2 0°C 

1 (D^ld 1 0 mmw X 1 0 0 m 
m 1 t^JPX L/c Kip: 0 . 3 mm 
<D&&K\ZM&&M 1 = 5 0 m 
mtil^ y 0 = 2 0 mmWfltf 
JfctflSr^ffiU 1 5 0°C^T1 

ooo ^wiMWk<om 2 ic^-r 

J&tlWu^ {[y (mm) /y 0 



[0021] 

The tensile strength, elongation, an electric 
conductivity, stress relaxation property, a tin 
plating heat resistance peelability, silver plating 
suitability, and migration resistance were 
examined about the material. 

The tensile strength and elongation 
performed and measured the tension test using 
the JIS13B tension test piece. 

The electric conductivity measured the 
electrical resistance at 20 degree C by the four 
probe method after a processing to the test 
piece of 10 mmw*100 mml, and converted it 
into the electric conductivity. 
Stress relaxation property carry out the load of 
the bending stress of height y 0= 20 mm and 
gauge length l= 50 mm to the test piece 
processed of 0.3 mm of thicknesses and 10 
mmw*100 mml, as shown in Figure 1. 
Amountof permanent deformations ( height) y 
shown in Figure 2 after a 1000 hour heating at 
150 degree C was measured, and the rate {[y 
(mm), yO (mm)] *100(%)} of stress relaxation 
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(mm)] X 1 0 0 (%)} 

t&f^W-O. 5-0. 8iim<D 

1. 5 jum<D^£m^#>o£ t 

(COV^T 1 OmmwX 100m 
m 1 lz.WWr'& 1 5 O°C(cT0f^ 

(1 0 0«) ML, 
fttf^O. 3mm ( = OT) 

■cjt«©9 o° fttf*a*ilHi 

ft if *Bifi# &«& L ft o # fijffll 

£T*t!i<h LTlS*o#^ 1 Am 
J6tfct>Wf£oV^T4 5 o°cx* 
2«i|l 4 7 0mm 2 (7 
mmDX3 0fi) ©fsW&fcloV^ 

OmmwX 1 0 0 mm 1 {C^JPX 
U 0 3CJ: 9^2&l£rt*i? 
y h L, [El 4 (DWi^W^ (3 
0 0ml) ^CSSLfco 2fel31 
Ztlh 2tfcOWftWra^l 4 V 

ytt»M(4m»Scffi^ 1 . OA* 

icfc 5 * -contra (121 5 tp&Qi) 



was calculated. 

After the tin plating heat resistance peelability 
performed 0.5-0.8-micrometre copper 
foundation metal plating to the material A 
predetermined time (everylOO hours ) heating 
is carried out at 150 degree C after cutting to 10 
mmw*100 mml about the thing which 
electroplated tin of 1-1.5 micrometre and which 
carried out the post-heating reflow process. 
90 degrees bending of one side is performed 
one reciprocation by 0.3 mm (= thickness) of 
bend radiuss. 

It observed close to the curved part of the 
front and back surface with the visual field 20 
times as many as this, and existence of metal 
plating peeling was confirmed. 

Silver plating suitability measured [ that / 
which made copper flash metal plating the 
foundation and performed 1 micrometre of 
silver metal plating to the material ] the number 
of blisters about the area of 1470 mm2 after the 
heating during 2 minutes (7 mmD*30 piece) at 
450 degree C. 

Migration resistance, the material was 
processed to 10 mmwMOO mml, as shown in 
Figure 3, it 1 set by 2, and as shown in Figure 4, 
it immersed in the tap water (300 ml). 
Next the DC voltage of 14V is impressed 
between these materials of 2 sheets. 

The change of the electric current value with 
respect to elapsed time was measured. 

The example of representation of this result is 
shown in Figure 5. 

And evaluation of migration resistance was 
performed by the time (arrow head in Figure 5) 
until electric current value is set to 1 .OA. 



[0 0 2 2] 

ir 0 



[0022] 

These evaluation results are shown in Table 3. 



[0 0 2 3] 



[0023] 



[*3] 



[Tabl 3] 
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(*) 


(hr) 




(ml n) 




1 


1 5 


>1 000 


0 


5 10 




2 


9 


8 0 0 


0 


4 10 




3 


1 0 


9 0 0 


0 


5 70 




4 


1 1 


9 0 0 


0 


430 


5 


1 7 


>1 0 0 0 


0 


400 




6 


1 1 


9 0 0 


0 


40 0 




7 


1 0 


9 0 0 


0 


4 10 




8 


9 


8 0 0 


0 


420 


w 


9 


1 3 


>1000 


0 


460 


10 


1 0 


9 00 


0 


42 0 




11 


9 


8 0 0 


0 


490 


& 


12 


1 0 


9 0 0 


0 


46 0 




13 


9 


8 0 0 


0 


49 0 




14 


1 0 


9 0 0 


0 


5 00 


& 


15 


1 1 


9 0 0 


0 


530 




16 


8 


8 0 0 


0 


5 80 




17 


1 2 


>1 0 0 0 


0 


440 




18 


9 


8 0 0 


0 


5 20 




19 


1 6 


>1 0 0 0 


0 


2 00 


it 


20 


1 0 


900 


0 


5 00 
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21 


24 


>1 0 0 0 


0 


5 00 




22 


8 


1 00 


0 


5 1 0 




23 


23 


100 


3 6 


490 




24 


2 5 


200 


24 


500 



This invention alloy has favourable strength and 
electroconductivity from this table. 

Stress relaxation property are also 
favourable. 

Surface quality said a tin plating heat 
resistance peelability and silver plating 
suitability is also known by that it is very 
favourable. 



[0 0 2 4] 

It No. 1 9f£Z ni^ffiV^ 

v'al'ttfcS&So — No. 
2 Ofiiz nSdSjiSvfcab, #tf 

flM£< ft»Xi4dSjSV\ N o . 
2 1 fiMgir/^AoTV^V^f;: 
V\, No. 



2 2 fiM gi^i*^ 



[0 0 2 5] 

No. 2 3, No. 2 



[0024] 

It is contrary to these, and about a comparison 
alloy, since the amount of Zn is low, as for 
No. 19, strength is low inferior also in migration 
resistance. 

On the other hand, since No.20 have the high 
amount of Zn, elongation is low and its cooling 
workability is bad. 

Since No.21 is not contained the amount of 
Mg, it have bad stress relaxation property. 

Since No.22 have the high amount of Mg, 
they are inferior in a tin plating heat resistance 
peelability. 

[0025] 

Since no.23 and No.24's O and S quantity is 
high, stress relaxation property, a tin plating 
heat resistance peelability, and silver plating 
suitability are bad. 



[00 2 6] [0026] 

£A±!ft9! Lfccfc 5 Id^lPJ!-^ As explained above, this invention alloy 
llCu-Zn-MglM© specifies O and S quantity of a Cu-Zn-Mg type 
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O, SflrSr&JfcU ^CSn, alloy. 

P, N i, Cr, Co, Al, Furthermore by adding one or two kinds or 

M n F e S i , T i\ Z r\ more amon 9 Sn - p . Ni > Cr - Co ' Al > Mn - Fe > Si > Ti - 

t * R(n\t,iffiv(-t9»Di Zr - ln > and B - moreover stress relaxation 

IE* property are also favourable at high-strength 

JiZMW-rz^t^zV. rf?j5£ and hjgh e | ectric conductivity, and a thermal 

J^s ri^fE^L^tfS^ISfn^ peeling resistance of plating, silver plating 

ttt>&#?^ &o£BiftfiJBt14, suitability, and migration resistance are also 

) o # tt x W^'f ^ v' 3 favourable. 



[0 0 2 7] [0027] 



[3§(^ <£>$):£] 



[EFFECT OF THE INVENTION] 

This invention alloy is a copper alloy with 
favourable stress relaxation property, a thermal 
peeling resistance of plating, silver plating 
suitability and migration resistance in high- 
strength and high electric conductivity. 

It is the copper alloy which should be widely 
used a terminal, a connector, a relay, switch in 
an electronic component field. 

[BRIEF EXPLANATION OF DRAWINGS] 



mi] 

ifo<5o 



[FIGURE 1] 

It is the explanatory drawing of the test method 
of stress relaxation property. 



[02] 



[FIGURE 2] 

It is an explanatory drawing about the amount 
of permanent deformations of a test of stress 
relaxation property. 



[13] 

tf(DWLWMX*foZ> B 



[FIGURE 3] 

It is the explanatory drawing of the test material 
of migration resistance. 



[04] 



[FIGURE 4] 

It is the explanatory drawing of a test of 
migration resistance. 



[05] 



[FIGURE 5] 
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WW if\s—*s-a yfePMizto It is the graph which shows a change of the 
tt5&iSl#Kfc*f-^5fciM<D electric current value with respect to the 
^iti:^~t^y 7"Cfe5 0 elapsed time in a test of migration resistance. 
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[FIGURE 1] 
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[FIGURE 2] 
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[FIGURE 3] 
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[FIGURE 4] 



01/06/18 



16/19 



(C) DERWENT 



JP6-1 79932-A perwent 

^ 



THOMSON SCIENTIFIC 




14V 



[05] 



[FIGURE 5] 
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[AMENDMENTS] 



«3¥8^ 1 5 S 

[mms. 1 1 



[Filing date] 

August 15th, Heisei 3 

[Amendment 1] 



[*&£*«&*»&] 



[ffijEft^] 



[Title of document for amendment] 

Specification 

0 0 0 2 [Item to be amended] 0002 

[Method of amendment] Alteration 
[Content of amendment] 



[0 0 0 2] 



[0002] 



V&*(»&m [PRIOR ART] 

Z.tit>\HfafflMa-4k(0— Conventionally, brass was widely used as one 
oti-c, fflR&fc<m^bti of these copper alloies for springs. 
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